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(54) MAGNETIC DISK DEVICE 

(57)Abstract: 

PURPOSE: To prevent a magnetic domain of an MR 
element from being disturbed by arranging the MR 
element on other end of a main magnetic pole locating 
on the side opposite to a magnetic disk through an 
insulation layer. 

CONSTITUTION: This device is a magnetic disk device 
provided with a perpendicular magnetic recording system 
magnetic disk 102 provided with a magnetization 
recording layer 107 having perpendicular magnetic 
anisotropy on a soft magnetic lining layer 106 and a 
magnetic head 101 recording and reproducing 
information on the disk 102. The magnetic head 101 is 
provided with a pair of main magnetic poles 109a f 109b 
respectively formed out of a high permeability material 
and whose one ends are arranged in the relation locating 
on the magnetic disk 102 side and a non-magnetic 
intermediate layer 110 provided between these main 
magnetic poles. Further, the device is provided with a 
recording coil 112 letting pass a generated magnetic flux 

through the magnetic disk 102 through the main magnetic poles 109a, 109b and the MR element 
114 arranged on the other ends of a pair of the main magnetic poles 109a, 109b through the 
insulation layer 111 and in the relation magnetically coupled with a pair of the main magnetic 
poles 109a, 109b. 
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MRiT-^tfCV^o i«^K3 0 1li, T-A 
3 0 3^ t-C^fV * ^ 3 0 2 ^»tt-t-5 «t 5 twK 

«*Oh5y^* s »J*S^* 3 9, Blft^y K3 0 1 
f4, IS^Lfc^T^^*- ^^J:o"CBIfa^ V=7 v 9 

[0 0 6 3] W^rf 4 * 9 3 0 2 (4. H4E#i<£>#Kt£(fc 
Si3 0 5 <7>_L(^ tt«tt=*T*>« 3 0 6, &IS«S«» 

*ttfc*-rswk8a»* 3 o 7%mikmmL>. se>«;:-t 

^*£;f£3 0 5CD±IC, T/U=f>'^f^#Hft + -e^)»i« 
ft^y^ftl-J: 9 C o Z r N b W£aufr b £ 




WBB3P7- 2 3 5 0 0 2 

(db) #0. 2, Mm©ft«tt»T*)i3 0 6S:M 

*hny^y?ftl:±9, J¥£ ( d r ) 0 . 07/i 
m coc o P t ^b«5fiiff««t»*ttS:#-rs»<k:E* 

F^y?SI-±9Zr0 2 , a>fefc5ff£ (dp) * s 
0. 0Um«)ft8l3 0 8«Sil5o 
[0 0 6 4] ±&<DWMrr4*9 3 0 2^*3V^T, IMS 
-t4*fT^S3 0 6C0ffirt^[^]^e^l (Hcs) ttSOet 
fc!9, *:£>fiSfP«JE*& (Bsb) f4 1 lOOGtfco 
fco SiBSW^-WIW* (TEM) K±9«*Lfc 

B$<tlE»Ji3 0 7<D¥^*Sffi&SM:0. 0 15m 

fl3 0 7fia:*^w«»*tt5e»tt2. sxio 5 j/ 

m 3 «±-efoD, SK*Ip1»W* (Hch) (42 5 0 0O 
e , fifrftHfrlli ( I sr) (41 0 0 00 GTfcofc„ tk^tt 

3 0 6<7>BS* (db) £f&fnflS3fc*£ (Bsb) 
t ( d b * B sb) t42 2 0 0 G/z m, B&ffclEftB 3 
0 7(7?Kff (d r ) tteftUBflS I sr (d r • Is 

r) t± 7 0 0 G m mtfco^o Ifc^ot, JifEfiS^-T 2 * 
^^ 3 0 2 14, Bsb - d b > I sr • dr GOM^&rtiS 

&&¥It,m 3 0 6^fS?nLJtWc£>, «SL^y Kir<E>fl£ 

[0 0 6 5] S£«t^y K301 &9t<D£ 5t-«**^"C 

[0 0 6 6] El*. 3 0 3 i4i?^ 5 y ^*»<£>*HfcT — 

i,^ui^ 0 a 3 o 3<7>ssas^tt, DC^ 

/<y^ia!)CoZ rNbBS8*fl"J:!)i5IIS0. 
5 m m^i/^ KI3 0 9 ^«^TV^o 

KfflS 3 0 9 *MRfll£ti, J5 £ 0 . 2 n m<Z?#BH*l& 
mm 3 1 O^lt, MR^T-3 1 1 ^tyt-^^ 

[0 0 6 7] MR^T-3 UttNiF e !9 . 
^•OifTmilO. 0 8^m, ffi $ f4 6 ju m"efc 5o i~ 
t£t>*>. MR^T-3 1 KDmmTmte, IftEfti 3 O 

ss^KS3 o 9 ^MRiff^-3 1 1 t<nmm 

g (4, »Wi 3 1 0 (DWkW-h m CO. 2 m mt?Jb 

So 

[0 0 6 8] MR*^-3 1 1 <D$Vm% (■f^fc'b, 

tt£flBffi) t-tt, *8it»»i3 1 2, m^-^^m 

3 1 3*3±t/*«ttl6»«3 1 4tfS»/S$iX-C^S. » 

KB! 3 1 3 tMR*iF3 1 1 i: (7>WPS g (4. 
O . 2 m mtrfoSo 

[0 0 6 9] ^mtt*6^S 314 (om^ ^ft'Jffii4¥itAD 

as® 3 i 5«Jh-cv^o 3 i s f4, mm 

®L<r?* hay^^y^St'^ShfcfJT r =0. 



4#BB3p7- 2 3 5 0 0 2 



5 vm<DF e S i »JBSa><b*o-Cl^o £BSfii 3 1 5 <D 

ft»»»3 i 7-e*fcnfcia«=»>f^3 ieia9*4 

[0 0 7 0] f§-i-H^fflCOMR*^- 3 1 1 CD^fcffi (Ht 
U B^^^wftama 0 8 tMR*^3 1 1 k<D 

HiliLfcJ;5tw. ffiii3 0 8^J|^ (dp) (i 
0. 0 1/imT-fo^o U#ot, MR^3 11^ 
flHirBfrftiBfiUi 3 0 7 i<E>Rfl<Z>EE« (d s + d p) 
0. 0 2/zm"C*>So -t<0*§** ^yK/i#^^-> 
^ (ds + dp) t. MRif3 1 1 (DmW- (Tm = 
0 . 0 8/im) *3 ±0«^IEfl« 3 0 7 ^f«J¥ ( d r = 
0. 0 7 mhi) irtt, &^<7)&8^£«fe bTV^o 
[0 0 7 1 ] ds + dp<Tm, d s 4- d p 

+ dr<2 Trn 

3£«ffi3 1 5<D5fe«H4:«»IK3 0 8 toBEBI ( d sw) 
PHtt^O. 0 1 Mmtfc^^> f£iiffl3E^1^3 1 

5<Dftffikmitmmm3 0 7 t<D$m usw+d P ) 

t>, 0. 0 2nmt*5, bfctfoT. K/tttt* 

(dsw+ d P ) £B*«S3 1 5<omm (T 

r=0. 5 Mm) 4:fi»:aoB8«Sr«ab"CV^o 
[0 0 7 2] 2 (dsw+d p) <T r 

8«3 15l:»v«*S:*t**5o r<D£** 
3 1 5 ^8^f^^<^C o Z r Nb#tf8t£»IT*>Jf 3 
0 6 toH<0»««W*IS-&^J:9. W#^#54*lfcC 
o P t a<tSE»S3 0 7 0rtSBi^tt, < "CfftV^ffi 

[0 0 7 3] — {B-SHfdfcBSKtt* MR*^3 1 1C0 
flfJffiSrBSftT*-**^ 3 0 2 0«4t*s»^J& s iIiBi~5BB 
^ «<kiE»JS3 0 7^bMR3R^-3 1 1 I:«n5«* 

[0 0 7 4] 0 1 4t^tt, ^> K/Sttt*^— 

(ds + dp) Sr^^fcS^lw, y^u^B (PW 50 ) ^ 

50 tt. MR 3^3 1 1 <D\tit>m&&V (x) k^itk 

^(DWM%% (dv (x) /dx) <£>*fit(8-e^« 

[0 0 7 5] El 1 4^b?B?)^4± 5tw, — y K/JSfr* 

>>-^ (ds + dp) MR^3 1 1 <7}J8IJ¥ 
(Tm) fcJfc^T**^*** PW 50 ti, ^#g/^Tm 



MR3H=-3 1 1 y^K3 0 9 £<£>M<E>BflBS 

-CfcSo m^^bT. (ds + dp) ^ 

TmfclJfc^T/h£^fc#KW:. PWgott. »»*i s Tm 

[0 0 7 6] t4bt>, ±ffill;KM<D»«^**K« 

"Ctt. *^->^ (d s + d p) ^MR^3 1 1 CO 
mm (Tm) tiJt^-C+^/hSV^ifr&^tt, MR^^-3 

1 1 «^^^Ki3 o 9 k<Dmffi&\zmz&mM% 

MRiT-3 1 lCO^ff (Tm) C0fr-?#flM&asftS 
So bf^oT, *®iaeftfi^min d5Tm+gct0ffi 

[0 0 7 7] fc*5, BrtESifft^KlMR^f 
Kfc<7)»-&-tt"ett:* ds + dp5:/hJ<lTk B4» 
j»«6ttTm+gJ:9t>«<tt*5»*^ 0 :to1t 

&««=KJT*>Ji3 0 6 fcSB:«^&;£t£o8Mt:!B« 
I3 0 7 i:fti8ft7^^^ 3 0 2 i, V-^KSM 
R^y V<Dk%m&-£t^'&WZ. ds + dp ^TmC 

Tm/ (Tm+g) fflfKS "C*** w <h So 
[0 0 7 8] 015tt, E«ffl£«*i3 1 5<Dm-£ (T 

r) ^^^fc<h#i-, B^^/v^tB (pw 50 ) ^aj^ki- 

1 5C0^^ (Tr) ffi^^—^/ls? (dsw+dp) (O 2 

ffifj; 9 Vh£< &*Ka^u;*« (PW 50 ) &m 

*DU ^»«B*s®T-T*c w*Ui, £ttti3 1 5#SK 

2 (dsw+dp) <T r <Z>*#£:ffiS-t"£wi:l£j; 
[0 0 7 9] JUfc#iJ 4 

K«o5fSBj& s . mi 2 km^mmmk^xm^:^^ 

[0 0 8 0] SEm^fS^^com^xV ^^418 

Dc<^j:5.^b-ci4jesixfc i bo"efcao 2. 

5>f ^^S^ffS 0. 6 3 5mmC0^f^^S*54 1 9 <D 

S/^jfelCi9. FeSiH45SS (db) ^0. 1 
2 /imW«:«14«*T%«4 2 OSr^rio ^:CQ±tw x 

^ J: 9 , 15 * (dr)^0. 1m m<D C o P t 0 ^ * 
4Sitt»ft**tt^BtftE««4 2 1 ^Mt5o * & 

(dp) /5 5 0. 0 0 5 ^mO«4 2 2$:f 



(10) #|?7-2 3 50 0 2 



[0 0 8 1 ] _hf£<D®^TV * ^ 4 1 9lC*3t^T. tt« 
-ffiRfl**)Jl4 2 O^ffirt^lPlBfi* (Hcs) li6 0eT?. 
tefPW*** (Bsb) til 5 0 OG-Cfcofco *fc, C 
o P t 0^b^Stti^lM^KfBSl4 2 1 <D 
^tttco^t, *^*It*l*I««f* (Hch) fil6 00 
O e , ffifpHMfc ( I sr) (i 9 0 0 0 G, tefi^^fiS 

[io. oi. ^m-efoo^o I^M^l^f^^^ 

tBsb-db>Isr-dr <7?B8«8rjiSS UTV^5 0 
[0 0 8 2] K4 2 3(i&^± ^J-fllritStb'C 

[0 0 8 3] -T 0*. 4 2 4 tiS i C±y S V 

4iS«lc|i. 9* FeSiHSB 

*^b454i«4 2 5«§ixti^o ^mm* 

(B s A) 111 8 00 0 G-CfcSo ±fl£ffi4 2 
5^BI^£ffl!lffit-ti, *6»»^4 2 6lC«toT«fcixfc 

fta^;U4 2 7(£>##^ti 1 * — i'TffcSo 
[0 0 8 4] J6»*fi|^4 2 6 (7?[l^fe{IiJffitim«W^l- 

£oT¥fflK:*nx£n-c*39, ^^SDXM^fi. NiF 
e^J:^^MRii 1 4 2 8«$ixTV^o MR 
ii=-4 2 8^J| (Tm) tiO. 06/im, 
t?fc4o MRiR^-4 2 8 ££«ffi4 2 5 £<7>raiffl ' 

(g) fi, «ft7*>r*^ 4 1 8 t*trft"t"5i»BB^iStw*3 
V^T, 0. 3^m-Cfc5o MR*^4 2 8 <7)0^ feffflffi 
(Klfcli* »»l4 2 9^M^ntl^o 

[0 0 8 5] ;iO«-g\ ff-^S^ffl^MR^T-4 2 8 <D 
AW (H + T*H) t8*f^^^4 180ftllKl4 2 2 
ircosggt (d s) li, M#S:«ft6*it-Ct*ffiffi$^fc 
feirif n(^(i*bi* , ¥*9"C*fij0. 0 1/im-C&3 o b 
fc^SoTMR3R J F-4 2 8 <n>%V&hWWf 4 * ? 4 1 SCO 

^^—v^^fi, ds-fdp = 0. 0 1 5 /z m"t?fc5o 
lAJot^'^'^ (ds + dp) , MR*?4 2 
8<Dmm (Tm) j3t(«ftEWl4 2 1 CQjglJS (d 
r) (i, &*<7>BB««r»£LTl^6o 
[0 0 8 6] 

ds + dp<Tm, fectl* ds + dp + dr<2Tm 

[oo87] sfc, ^m<D^mmA2^(o%mt m 

fTfi) ir{?:ii§l4 2 2 OBSESS (dsw) fc, d s 
£|r)C<0. 0 1/imtiio Lfc^o-C, ±114 2 
5^fc#£«rtfcKfiUB4 2 1 iwBwEi, iriitoh^ 
y Y •WkWWl*' < ~~*<< / l/if (dsw+dp) (ds + 

dp) ilRlC< 0. 015 /zm"C&5 0 UEiSbfc 
J;?tC ±^®4 2 5<0 b9 y?Jj&\<om-£ (Tr) fi 
0. l/xm-efcSo ^Er^S*. ^-^-v-^ (dsw+d 
p) tafeflSffi4 2 5C0«» (Tr) <h Ji&5£-e^-rBS« 

[0 0 8 8] 2 (dsw+dp) <Tr 



[0 0 8 9] HJ&#] 5 
|17 (a) -17 (c) Kli. *«IB^B«f^^^ 

Ell 7 (a) lifllSBU Ell 7 (b) fij£fiBL 
Hi 17 (c) tt«<ttffl» J F-^SB^Srlt*U"C*t"*ffiBI 

[0 0 9 0] 5 0 l fi. /^tfc<^fc5ffi^95W"? 

fc«KS«SBSrtoKSt— s/ K30S«*$tbTV^5 o ^ 
SBtt 5 0 1 (Di&ffi 5 0 4 (i. »±X7'{ ^5 0 5 \zm& 

[OO91]017 (a) \Z^£tl% £ 0 ^ ttft^y 
K&»*febfc®tefflSMF- 5 0 2 co*f fbffi 5 0 7 ti, ??_b 

^7^^so s^^t^t y y^ffis 06^9^508 

[0 0 9 2] SJb77>f^5 0 5ii. 01 8 

A5 0 9 a, fy^y-> 3 y^/y y^/ 5 0 9 b 5r^L 
-C, BSl^ y KSriSftr ^ ^ h 5 y ^ llcffiliftft 
t5f:^T^f^^^7-^5 1 2tw@££ttT\^ 

-So 

[0 0 9 3] 9±^7-T^5 0 5H i^^^^v-a^^ 
7 P y>'^5 0 9 bia^ tfxRy h 5 1 1 ^LT, — 

^(ZvM^-eBfty^ 5 1 3 (nm&^ftlstttf bti 
5 0 i*_L;*7>f^5 0 5fit°^V h 5 1 1 Sr^frKlEllE 
■j-?>j&s, w wSteti^w^u^^!; ^5 1 OK J; 

[0 0 9 4] «ftx ^^513 j&S^EP 514 T^i"* 

±9, f^^51 3<7?aB5ti*±^9-f ^5 0 5<£>J- 
T-<T V 5 0 6 i:OHIw»JEas3g£U 3*±^7 

y 5 0 5(^(i-r>f ^^ffi^?5p!Sax2»*l6]W»** s *DJ3 
^5 0 ^^rf^t-J:or, ^5 0 5ti®M-r 

^^a5^bi*±i-5 0 ^<^t#, r?±^^-r^(i, ^ 
SE^jiss^tttrJfibfci^^^^^a V^5 0 

9 b i4WU#*t*i:36 $ ft9-&ofcfit«"e. -«os*±. 
iS:»o-C»±t5o »«fcffl»T-5 0 2<DmW)ffi5 0 7 
^x7-<7y>^ffi5 0 6^b5£Ha-t-SS££tiS5 0 8 
S:, ??±^7-f^5 0 5<^±i<fc9*#<13:/£-r*i 
li x S^f 5 1 3^El(totTS±^9>f^5 0 5 

[00 9 5]@19II, y KS:*«rt-S*tt«lfl 



(11) <&m¥-7- 2 3 5 0 0 2 



1\ 

[0 0 9 6] >"J =>-*«5 1 5©SBl:, ^PP5 1 6 

*v^-c, K5 i T^^V^^^i" 

#5 1 9 5r^y^V^Tffil , 3l^< i4rfc±9, 
O0V<*J£*tt» 31 y^^^w* 5 1 9^i9»S1-5 

H5 1 7twJti-S«*Wa*SrtT5fc»«?El» 

^rit*nfc»«^y K5 1 7*S<fct>'Xl$2l5*t5 2 0 4:, 
Ell 7 (c) t^U/tJ: ^±^7^f^5 0 5W& 
-H-ltSS5 0 4»w»&i-5. 0icl4*£nTW.£^/4\ ± 
mtn^^mx^ i*_h*7>f^5 0 2l::fc&*e*'< 

cONlfti, StSgMtfS 2 Ot-^S^Xfcia^^-^t 

985S£1-ftl4\ Sites' Kt-Jct-rimaSia^Sr^l'S 

[0 0 9 7] KSrSftUfcffittWttT-fcJ:^ 

^£*vcv>5„ ~ro0ij-ei4, ->!)y=ffi5 2i±ci 

Bl^fiS;ftW&fflV>r^5 2 2*[6]«^il^y K5 2 
3£?£/&U ^-<7?^(C->y => ^tg^S^ 5 2 4?r 
aiy^v^i^BiUSSs*. «'<*6B# 5 2 5 Sr^fiJEi" 

[0 0 9 8] ±K<o#0im4. v-fixt^y =^tR-t 
[0 0 9 9] Wft^y KSrJWRUfcffltll^aB^fe 

*;<D±.\z%ifP5 2 7<D*|p]a»bB&&^7 K 

?f->i'7^/^5 2 614, jg«J^J$$"CfctHi7^/V 

ft £J$SMt fc^rici" Z>tz£><D^-y?-^ JfT-Utf^m t # 
3„ ^fc^^^^A^s 2 6£^*§Mti;:^ 

[0100] BS^-y F^tejlKHH-^"^ r t K 



[oioi] mi 7 \z*k£ixz>mMm~is\>*x , 

y K&JttRLfclfcttflHtt"?^ 0 2 tS»t5^i*»tt5 

SiS^IStt, ^7'T^5 0 5<n&mm («6ffi*fflS) KB* 
ft^y KW5 0 2*Ma*-fa* 5l^«lt)#»t?>lxTl^ 
5. L*»U 0 2 2\Z^T£0\~. 3E«FffB»5 2 9WH 
SS5 3 0 fcff-h* ?>f ^5 0 5 OftgHRI t U 
y VW^W^y^ y 5 0 5 (OitJS{I!]!''(iLS-r ; 5 <fc b 

fttt S - i: t> pltB-efci. 
[0102] ttteffllb^ W^S^fe t tt 14, 023 
(a), (b) I^TtJ:5i:, ^7^^5 3 1©! 

T^ry ^S5 3 2(0— SB#»-[Bas5 3 3£i3:tf\ r 
<ODfl«J5 3 3 F*3t^. ««^s> KSr»«bfcSHffitB»^-5 

[0 1 0 3 ] «tel£®!^-&8S:S-t-3fi&<Oj|g&i: Lt, 0 
2 4 (a) , (b) {d*i-^J^*lf ^<O0iJt?- 
[4, S1^7-fy5 3 5 fl?«iBHBH-3£«f8Bfl" 5 3 6C0@ 
©B5 3 7 S:I5H1-, Z.<D®7£$%5 3 7\zML-X?Lmm 
5 3 6©-i*5*^in5. 3t»«B«-5 3 6 

14, BS^y Ktr»*bfc1*fi*S»J^5 3 8 ^^±^-7 

J4b*x5. 

[0104] »ft6®ib^(o&9f+ttteeKrau-a4, ^ 

[0 10 5] ^fi4H«3^-l4*iai(D$D < 3tf3FgBt*0V<*f£ 

6 0 zUftklbZ)— feto&Mt? ■< 0 1 

U#ft5fc»»=tt. 3t»«Btt6 0 2*r0fj£*rt:l*«'(fc£ 

T-(0}^1I)S6 O 4 irr r ^^.^^ffit'OW<7?^tfgi4 s <6T 



2 3 5 0 0 2 



At^li. £1$SKt6 0 2 £fc<bA>C£>l212 6 (a) 
-T3i5\z.&m2-ltX&<<DtW*.l>T'\ ^tlfwj; "31212 
6 ( b ) »rS%-T <fc 5 fc, «tttB»-¥- 6 0 3 I^JE^Wm 
^jDx^fcttl:, ^ftfejf«j^6 0 3<7)gtiffi6 0 4 

^^^S^Wl*- Hti!ffi6 o 4 tr-f?^ 
fcrofctfttfcfci-kS** £»*M*6 0 2 
£^#[212 6 (a) roi?t«$*5#tibtli, 
3l»»W6 o 2ro^rffi^. fci: 

[0 10 6] ^fl^lbT-SrS^WCi^^tc.to-CxV 

2 7 (a) tC^H-J:5(w. 3£»«BW6 0 7»-«BS»l-* 

#ft^D^-C*MS»)T-6 0 5©MI6 0 6«:7^ 
^B6 0 9HS*^i, HI 2 7 (b) l=*i"J:5 

^^i§155t6 o 8#&*i$iw£ffiH-?>o ^ew^*, r. 

^ro^fflHict}§SlE6 0 6 i:f-f 
6 0 9 ir^spfftw^o^t^-Ct 5. 
[0 10 7] *ttflS»^-t«F«**T'fc««^S' KSBtx 

^IC, 13 2 8tc^i-#I3:fcffl<<>T'biV\ -OWfll. 
ttMiltb^F-e l OiwSt-^V ^^ffi6 l l U:3fe<8Mte 
-T^tCr^U:, ESt^y K6 1 2<T)!8,fcWft6 1 3 3M4S 

VUG 1 2 £r*ft&L--Cl^„ Lj5»U iB^y KSB 6 1 
2Wffifili, 1 OWM^twPgfe^nat.ro 

[0 10 8] ^^^fflSr^o^^fBWOT^E^ 
14, J;K^a^fc*5fc«ttfcfiftje**v*\ El 2 9 

( a ) , (b) \^-r£o\z=mmt-rz=.i:tfX'is 

5 C @4>621 tt = A«*w5tt*aW, 6 2 2 

y KtffcttSftfclfcttW*^ 6 2 3 l4H3g*B* 624 

[0 10 9] IgfiWItt^e 2 2<7)StbSl5l- : iWSy6 s iP^o 

;rj<£>:*:£ @5£S8#6 2 3 5feffl(-jfi^< 

-ftKfcVU %¥f^WG 2 1 ro¥ffi0=K*0 3 1 (OX 
ote=mmiz-fZb, 3E«rffl*t6 2 l roHffffilr-ffUH-r 

5A>e>> S^B*t6 2 lCOgfi-ftSrElSr i#-C-£5o 



S13W6 2 i©¥ffi»tfWMI?:|fc0>»-fri:, 

igr&kZitm-rZk. M*W& !9-tt-ttSB# 6 2 3tc^C 

ifiUrSE-dibfcfc*^. SttSKHF-e 2 2 fcAofc 
gS^S2/3^«'>i-5wtS:it*-t"2>o LfctfSoT, 

^y K<7^S^Sitttt&B<^^-^5^££** 
<T?#5S*** J »e>*v5. — 3EJS«Mt6 2 iroftiffi 
w±T*l6l"CW^fitfiiS^b< ft 3 £ 5 tdlSft-f-S t ^ 

WAS 2 3 row*, StroSltWrol^l^^t l . 
5fgS<t5r t 2». ^<£>*£*, 3t»ffl«-6 2 1 

m%^y Kt8Lh*7-T^6 2 4 troFfltwW^^S: 

[oiiol J?)i:> 130 (a) , (b) Jc^i-J; o 

ri:t>-C#S. El*. G2 5\±V^ft<0%ftW&. 6 2 
6 v K^Ufcttfii^ft^, 6 2 7 \±mfeM 

6 2 8l±S±^9^yt>U<«H9y^4t«ft*« 

6 2 5 0>*&tt, i*ro»tt«>X»ttWSrfflv^ 

4^&l-it' < "C7K¥*r6]W»Ji4* 5 Bi< 'iSo Ufc^oT. 

[0111] Sfifffl«"»»5l*^BB-rs»o*»0«*ttW 

[0112] Jtiawi 51-, *HJS0iJ-ei4. 

-So 

[0 113] £A±«3IJiS«-eH:, K=S:»«bfc 



(13) 



i(#pip7-2 3 5 0 0 2 



3 1 (a) , (b) *3±tfEl3 2KI4, *ttffltt^*3± 

[0114] 031 (a) (b) <O0llT?ttU [5)0 ( a ) 

Srais/^^^i-Sw^twiO. 15)12 (b) tc^ns J: 
o ic, &±x9<>f 6 4 1, £«f«R*fSB# 6 4 2, 

Kttfflft^SMfre 4 3 «ut^ 0 

[0115] 132 CO0!I-ett, [13 1(a) ( b ) <7)4§ 

9 >f ^ffi#6 4 4, 3E#StttS#6 4 5, *«i«»^SB 

Sr, 8iJ&Ktfsbfc;*9>f^a3'*6 4 7K«<&1-5. 
rco^J-Cti, »v^ffi^fflv^n5<^"C% 03 1 (a) 
(b) oo^^M:^-C^^^^^*^ / >^< "Ci~tf*iJ^ 

[0116] MM&l 6 

[0117] L^L, EI 3 3 ^^^^ K 

S:$tf»tt«i& I f-7 o i *\ #i4&*-ra:£#ffl*t7 o 

*l? f >f***ffi7 0 4(C«ttLfctt«-e. E*W5£*fr 
[0 1 1 8] 0 3 3C/T§^^I^> H^fF'J 5 iZL^bfc 

[0119] -nb«si{-*ii^BaH*t i-^^ i 113 

4 (a) (b) iOT^H^) J: 9 tc, 3t*5S5W£>B^*B 
7 0 5 t8«f-f ^^*iB7 0 6 iomwEHh (H-e 
147 0 7-C*£*i5) asaMfcbfc*&K, ^yK«:««c 

fige (7 0 8) «ftLTU^t^ifbtl^o 
[0 12 0] r<oB8HS:»a:i-SfcA*-, 

ISWett. 035 (a) (b) i:*ti5^ 2&<om 

tf— ^ 7ioii A 7 1 1 3S 

L«itS:Afilbfc3£l*WW7 0 9S:fflv^-CV^o 

1 O^Sffi^Pti. H««7 1 2t^@^$tvr 

JStbT-7 l 3^12tf ^nrv^ 0 

[0121] H3 6 (a) ( b ) J4, C ^St 9 3K b tf— 



A<0*5t**^5£#»*t7 0 9gft^S:«t*;W^*b-C 
l>5o 03 6 (a) 14, f^^Sffi7 14 t 3l»*B** 
7 0 9<D@£ffi7 1 2 tCOaEfil^^^i^^^^b, 0 
3 6 (b) l*f^^iffi7 14^^W7 0 9^@ 
£ffi7 1 2 i<B£iliaM>£^»^*:*b-CV*5o 
[0 12 2] 0 3 6 (a) <D^i4, i^7 1 0*3 

j:oc^tr-A7 i i wSE^H^-fttfc^S < . 

^•7 1 7cOil»jffi7 1 9f4^V^^ffi7 1 4 ilE^t-ft 
ttbT^So mJ-Wb-C, 03 6 (b) 
S&Mgft^ 1 3^f^^tB7 1 4tc£oTff b_b 
If 5>*U 11^-^7 1 0*3«t^^— ^7 1 1 I40^<7) 

A7 1 1 o*tb^n(7?ft**3<ttJ«ft(fW«tt«:ia^(-5B-S 

«tr— A7 i o^a^fc^-tf^-^7 i i 

SSttStt^f- 7 3 1 ^Hftffi 7 19 Sr^-f ^^ffi714H 

1714 tXWmil 0 9<7>@3e«i7 1 2 ir^EBt^ffi 
ftimtfcott), r^^ffi7l4i:SftSl 
T-<^liibS7 1 9 toWMe C: OK) £r 

[0 12 3] 03 7 S:#Bab"C, I^i. 7 1 0O«* 

f h-^^7 l i(oi^i^#^t^c H 

tr-A7 1 0 0— 88(4@3&ffi7 1 2lCj«I^*nT*5 9, 

teSHicittT-tf— 7 1 l^assnti^. ^t-A7 
i i<Dgs^^t4. ig-ett^Ksn-cv^sds, 

[0 12 4] r. ^-Ci4, iBLtf— *7 1 0<£>:R££:Li , 
»fS2^^-y y h I i , -Ir^^SrE! <h U 
A7 l l <7)g££L 2 , Wffi2#;^-> vh£ 1 2 , t 

[0125] It^i^ 710 (T^^SH^M* i i 

i t = (WL t 2 ) / (2E, Ii) ~ (WL i L 2 ) 

/ (E L Ii) 

it-^7 1 O^^f-^7 1 1<D*£<BH« 

§:L 2 =L! /4 
i t = (WL ! 2 ) / (4E, 

[0 12 6] ^n^^tbT, ^tr--6»<D«#^#$ i 

i 2 =WL 2 V2E 2 I 2 =WL 1 2 /32E 2 I 2 

[0127] it-A 7 1 0<75^#^^:# S i i 
lf-A7 1 i 8 -eft«t5lwll ii 

= i 2 (r**ri:^s-cfc5 0 -t^"C% i i = i a i: 
J6< lt-A7 1 0^^t ,f -^7 1 1 <7)ffltffflte<7> 

Ex I i /E 2 I 2 = 8 



(14) #i¥7-2 3 5 00 2 



—a 710 i ^f-tr — ^ 7ii (7)^1^1^ b~e&3 <h1"£ 

Ii/I 2 = 8 

[0 12 8] SX±.<Dm&k tt, it-A7 lOWfi^ 
(Lj k^F^—J* 7 1 1 <75S§ (L 2 ) ir^B8«3& s , 
L 1 /I 2 =4<Z>S'&lwM:. ffi#<7>BfS^tt*3±^ 
ffi&igStciSAy"C% m%<oWrffi 2 — * v h<7)it£ I 
,/i 2 = 8l:t5:iW^ KttflHBHf-7 l 3<d}I 

^ix0±T*^^*ffi»-±^i*-^*-ift 0 - ^^^^ 

Ht^A7 1 O^g^tf— ^ 7 1 1 (^§(7} 8 fS^^r^ 

"Ctt, 3R.tr— ^7 1 05: 1**: LTfeotl^^, 1^ 
-J* 7 1 O£0 3 5<D<k 5lw2*l^Wbfc»-&iw*3V^ 

[0130] ±ia*JSWC». 7 1 0 <^St#*t 

tea^-f *^<E>3tffi7 1 4 £<7>IW<Dffi[IS;&^fcbT 

oi>-cttWbfc. brt>U It-^7 l ofciOTtf- 
A 7 1 1 cofi£ tHiJttirSraStwSK-rSw^^i 9, 
gf- i,7 l 0<oKttttffill£'r >r*^*B5 7 1 4 to? 
ffi«<a*tel-»JSb-C, *if-*7 1 ltf?Ste4B<0«**l 

[0131] ±IB3aStW-e». 3£«FS*t7 0 9^*3ft5 

If— Jx 7 10, 7 11 ^ifr^ilb^fa^ 7*<<X?<0& 
#Lj}fo\z-&ZlkSZ-k\ziy) % »tt«tt^7 1 3 <7)ffl 

mBJj^fuv^^o (omt^um^x^^o b^u 

7 1 1 <DttY)te\sJifa* J r<<*2<o¥& 
Jjfok-3k£ J £ZZ.k^£ 9. SttSKHF-7 l 3<75-r^ 
^^<73^^[6]tc«iofc«#S:»JfflibTt «fcl\» £ fel- 

*7t, i38 iCTpc-f 9 T=V *^0«*fc£l*]U:#T 9 
SSiXfc— *t<Z>fcf — * 7 2 1, 7 2 3<h, "r*<X?<o¥ 
S*I^t-W9ig$nfc-*f^tr--^*t7 2 2, 7 2 4 t 
£»-&;bi£fc£#SBtt'7 2 5 Srffl^S r t 9 , fttt 

5o -t"*to*?, tf-A 7 2 1 t tf— A 7 2 3 OfiH 

££j&S$?b<* tT— * 7 2 2<Z)«# i: tf— ^ 7 2 4^ffi 

[0 13 2] i3 9— 0 4 3UU±* s/ Kirf£*fc£ 

[0 13 3] i3 9i:^^t, 8 0 1liKf>f^^$: 
8 0 2\*WL%7*>(*# 8 0 KDmffi^MlsX&W. 



->3-^ 8 0 3~MR^T-8 O 2~»«£#«tett8 

[0134] 04 ofcsw-OT-ctt, mm&&mm*xM 
figsnfcy ^ys-no 6— mrsR^s o 7~«fl; 

<tt#Bfcl4# 8 0 8 ~IE®ffl^8Sffi 8 0 9 -Klltffiyco y * 

So fc*5, 8 1 1 H:iE®:3>f /^S^bTl^o 

[0135]H41(a), (b) ^^-TOT-Ctt. ^* 
ttUcKtttt-^fife^iXfcy ^-^3-^ 8 1 3~MRi 

^8i4 ~mmmm\±& s 1 5 -mm^mm^xm 

j*$nfcy ^—^3—^ 8 1 6<^SK"C, -tr^^mM I 
[0136] 042 jci^i-w-ett, W«ttft«tt*tt?» 

^$nfc««^-^K8 1 8-mmmm^s 19- 

MRtf8 2 0-»«tt#BH4#8 2 l-**tt#:^tt 

loi37]043 ^*i-Mt?«, ar*ttttatt*t-e^ 

fi8;$nfclK«V-^K8 2 3^*«4#«tt*8 2 4- 
MR*?8 2 5-*«tt*att*8 2 6 

WtMSix/:K^K8 2 7«-C\ -tr^m 

[0138] _hfB<7} J: 5 03 9 ~0 4 3 <D{*lin<Dm 

MR*^-^ifi*b-Cia«S*t5W«ttttai4*S:ii 
b-Cirv^««K I a ^*&Slx5p bfc^oT, MR* 

*&fflwy — KSrKJtS ! &S3& s <C<*S^"e. MRi^t 

ibfcSfttt, 3»mtt*«ittfls:S:»*b-C, K«^>— 

[0139] HlfiCT 7 
«<DggB^ s . v K9 0 1 il«7^^ 9 0 2 i: 

[0 14 0] 0*. 9 0 3«ir9 ^ y ^JS^tHRT — A 

Jtltl^c T-J*9 0 3<0?cffi\Z&, CoFe^4 
^b**ftKtt<^±«S9 0 4 a, 9 0 4 b ^fifcSiX 
tl^o :tlb±©i9 0 4 a, 9 04 bll M^^f 4 



(15) 
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9 o 2oaE^M-bt:sK**f*»-JtaasnTv^ 

& 0 ili9 04 a, 9 04 bttb7S/?*l*lT" 

r B 1|9 0 5^fi^tV^ 6 itt9 0 4 a, 904 

0. ^8M4 + H*9 0 5O*$li0. 0 

3^mtfc5, Sfci««9 0 4a, 904bOS£ 
ft, 0 . 5 fi mt^So 
[0141] £8£@9 0 4 a, 9 0 4 b ft, Ztl^tVD 

*t&nt^5o i»tE9 04 a, 9 04 b<7}ffcffi(;ift, 
»il9 0 6 ^tt, MR*^-9 0 7^Rltfcn-CV^ 
6c MRH^9 0 7ft, ^ISffi^8»f-f^^902 

a, 9 o 4 bcoiEia:*[6)tw»u-ciSSi"5«fc 5t-EB£ 

"ft, i8l9 0 4 a, 9 04 bi«ft»t8^ltV^ 
£ 0 MRi?*9 0 7^ h 7y^*B*l6l<OM»8SBlwtt. 2 
*«^Ki9 0 8 a, 9 0 8 b«Jll^^ 
-HbmV-VB^lfrVX, MRiT-9 0 7i:b77^ 
wir ^*«»E I s SrSE-fw 6 £ 5 Kfco 

tV^ 0 MR^F-9 0 7<D±.{Z\Z, AL 2 0 3 3&^45 
»U|9 0 9*^lt, CoZr|W7r^# 

ygi9 10liiW9 0 4 a, 9 0 4 b«^t^ 

mmmm^-r^t^x^x. y #-^a«9 1 0*3* 

U«wn^BMHW*w3B-&Ufc^««9 0 4 a 1 9 0 4 b£ 
^> LT, ^fLx-f ^^ 9 0 2 <7?Si:EftS 912 \zM b 
TJfiSaftSrMtSo '±»S9 0 4 a, 9 0 4 b ft, 
&&f4*9 9 0 2 0*fl«4«lT*>«9 1 3 tm^mz 
te^LTV^So r<Z)*«tt**T*>S9 1 3fCio-C. E 

0 1 K*5E«*3.fcTJ c ??£tt. ^> K9 0 1 tatft^-f 

^^902 ^^sgttufcjKffi-efffenSo 

[0 14 2] ±IEHltet«ttx fES^-O^ 1 1 Sr^Wffi 
904a, 904b "Cftfc < , Ji^Kttfc y * 

— ^«ffi9 1 Otd*ElUTV^5^^*3V^T, MMWl t 

t(/«»»itt*H«^ -»^««9 0 4 a, 90 
^904 3, 9 04b^ri(<t^li:*<, IB®^ 

[0143] H1£{*J 8 
SI 4 5t-ft, ^^SM^S'J^ISJteWt-^SK^^W 
m<DmMt)K K9 0 1 irHfcft'r f 9 0 2 £ 



[0 14 4] la't'irT ^ y ^SS^W^T— AWftffigBtw 
ft, FeN^4^^^»W±8ll9 2 0 a ) 9 
2 0b^MStltl^o :^biIS9 2 0 a, 9 2 

ob aft^^ 9 o 2<^*ffi^*fb"CSB:**rpi 

trJERSnTV^5o iBi9 2 0 a, 9 2 0 bft 

I9 0 5^fijntl^o ±8S9 2 0 a, 9 

2 0 b ft, ^nf^-ffi^i^r^ 9 0 2 KJtflft 

2^bBttl/5lC#o"C?*ffib"CV^5o ±8i9 2 0 a, 
9 2 0 b©te»l:ft, *04B»«i:¥«JwiE«*ixfcMR 
1^9 2 3^ lft»S9 2 2Sr^L"CKJtbn"CV^5o 
MRiT-9 2 3co±iH*3J:t/T4at-(i, 2*<E>ffly — K 
§9 2 4 a, 9 2 4 b^«jBESnT*3 9, wixb»y — 

Ki^tr, MRi : P9 2 3Hty^iii s ^s$ 

tiSJ:5»w*o-CV^S 0 2MW4+HS9 2 1 ft, MRi 
^9 2 3lCiffW< ^^o-CJ¥S36 s ±a^:i"5<t 5lwJ^J*S 

— flBBBtWffSteO. 0 4 /xm-Cfc5d s , MRif9 2 

[0 14 5] MR^9 2 3t^t"CSpfi 1 t-»l»i-S«t 

ffiil^tt, u*i^^-yii9 2 4^ 

«t E»3>r^9 2 sasRitbix-c^So y^ 

— 9 2 4 <7)3pfrt;i#t>*3 ~0<7)T~i*<7) 9 M 

2 4 ^^ffpli-^T — ^ft, 3£^@9 2 0 a, 9 
2 0b^II«^«o ^r^^m, ^y=V^^9 

o 2 teat b-ca* ± < mmm^zmu-fz ^ t a*-c# 

3 o y ^ — >-®ffi9 2 4COf&^<7?T — Aft, 

f^^ 9 0 2<att«i4WT*>/19 l 2 ta*t»tcig-& 
I/O**. ^(75^^:, Eft3-Y^9 2 5l:i58«S:«i 

[0146] z<omi&m\zi$^xi>* mm$i7 tmm<D 

[0147] HlffiM 9 

B4 etcft. .*«w^auoiiiS0i]iw*5'^u— 

f&^y K9 3 0^, teBSft^y K<h^-r 4 9 0 2 
TV^o **3, g|4 8l-^V^Tft, #a*tnatw^^£i-5 

[0 14 8] ^ CO|6Jft«<O^U— ^— K9 3 
Oft, ^J^^nir^tc J:oTSJ^$*x-CV^6o 

»JK^nir^S:fflv^5 - i:twJ: 9 , — y K*«9 3 
l<7)±i^, H-V8#9 3 2 a, 9 3 2 b, 9 3 

2 c isJit^ffift^-Yyug 3 3 SrKS«fcjgjS;i-4 0 ^v^r, 
»fil»«-»S:^Ut"MRSl^-9 3 4, »19 3 5, ±tt 



(16) 
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|9 3 6 a, 9 3 6 b :fc J: tWBttt: + IBM 9 3 7 S:«* 

[0 14 9] iEroJ;54^^tS»«^y K9 0 3 
[0 15 0] r^HJSWKwfcv^-ct. 3lS£#J7£ 

[0151] i o 

o^, tm^y Ytmivfj*? 9 o 2 k<Dm#&ih 

[0 15 2] K9 4 OIL U^L 

4 1a, 941b ^ft^)o — oCO^^ffi 941a, 9 

4 l b<D— iBSBH HSUI-t^ 9 0 2 t^t -5 J: 9 

|:MStltl^o iiB«9 4 1a, 9 4 1 b (DftUffi&B 
»»i 9 2 4 S:^ LTMR^S 4 3 ^Rlt 5>*l 
t^5. Sbl^ ±i8S9 4 1a, 94 1b<Dii:il 
H*U*^«»«4:^b-C, j^So!J#->'at«9 4 
4jWE«£*lT^4o ia?y^-y«S9 4 4tt±«S 
9 4 1a, 941b i:amWi-^$tlT jo Q , a>offi 

[oi5 3] ^<73HJteCT^*3v^"ct3, hj£0»J7 tmm<D 

[0154] JlJSCT 1 1 

K93Lfc«fc 9 ~o<£>£^^ l 0 9a, 109b Srffl 
^SSt^i^MRii 1 ! l 4T-«l*ai-5wi:^J:9, 

[0 15 5] ioxt, rco^^j^^^V^^iSBi- 
it, 1114 8 (D~7 u v $ 9*4 T "7 M^7F~$-^£.\t ^r9&M 
(HlSS^^^n-CV^o P1E1^*3V^T, lOOlliBftf 
-f*^ 1 00 2liE»/»4^yK, 1 0 0 3J43Eft 
T^^A 1 0 04«»4/y7^ lOO5fi»0 

ss, i o o 6 {i^ffiHK, ioo7i^y3-m 
5 0 z.(D^m.m^<omm^ t»@Bioo5*5t^ 
y n-^i o o 7as*«£ftTi^*j£t-*>5. »^Ih1» 

1 0 0 511, MR^y KWttlA t»»/<7^-*-e«» 

■^SrttSi-SS^^ffi^^^Sr, EJ6ir^Lfcf?£ 
«£E«-g-Jwaj*-rS« ^Dn-f 1 0 0 711 
K 1 0 0 2*3.fctf»#0&l 0 0 SSriligi-fcBSlwB* 
H»Gi;J:ot«*f y hWI^CSf**, tiki's 
fcfe<7)«7ciHiK-efc5o i~>fcfc>*>. ^ 3->^i 007 



[o l 5 6] 114 9 fi, A^x — ^reftS^*^* 

PS (B) i: , — *f<Z>£fl£1S 109a, 109b £>J¥£ 
(Tr) b&TfR<oM&\zfo%W&<D'T-'#<DMti : &7F 

[0 15 7] B < T r < 3 B 

A^fctS^ESS 1 0 0 5 Sriliai"S*-e<^e^B8%tt 
1 +D + D 2 +d 3 -efct) , yil3-^i 0 0 7^6S 

easfctt (i +D + D 2 +d 3 ) -i-efcSo 
[0 15 8] r-^^j-etl «iailH]8S i o o 6<omz7V 

n-yi 0 0 7^Sfit^*C^5o <^45 
URSrB&Cfc*^. ffiiS4fr^^Wa, i"ftfc> 

[0159] 1 2 

H5on S3 kmmtnmmmMR^ v K-e*>9. — *t 

W ^ffil 011a, lOllbt, ^rO±ffilClEB^ 
*xfcMR*^F-l l 4i:«rAfllb'CV^Sc ^yKoft»» 

i i a, ioi ibd ^co— jj<ni$\m$w*i&<n^mm 

10 11 bcDffiiJS^S^T. AWtfltSEKSn-Cl^So 
^■co££J^ h y ^^fi"J<7?^«1Sl 0 1 1 bOffiSrW 
^t/:tf, ililOllaWfittW + AWefcio 
*ft«^<Z>fll/*«:, EJStC^b/'ciMR — y KirlRlC-C*? 

[0 16 0] El 5 OCOMR — y KWu EIS 1 tc^UfcJ; 
5tc, t <7)^ y t y ^ffi^BSf ^ ^ ^) h 5 y ^ 
1 o 1 2i:#fC#«9filt*< J: pl^EtSns. t 
(D&m. ^iKffil 0 11a (^ftiJSBSBH £«1Sl Oil 

5 0 Lfc^otv iSSl 0 1 1 b wSSfcT r 1 i 
U *ty^*gttfctt> AW^»^L<ti: (T 
rl + g) tan8tilltt^:i:ia^ 

X$ft&$<D*7±y hSr^C^r <tft< . jEfflSftS^a* 

[0161] HtKOT 1 3 
wOHjSECTT*tt, EI 1 6^Lfcfcl§lflH-, 

V>3 0 r.<7?««^ S/ KM El 5 2ir^:-r J: 5^ MRS 
^^vy K 1 0 1 4£>ffi?&Sffific h7 s/^ 10 1 6<^ffi*|B] 

(w, MR^y K10 14 irffifi^y K10 15ill 46 

<30p?fflJSaSr^iPi: tfcMR^y K10 1 4O{liJffiC0-fn 
fAWl, AW 2 (4, £1T<D£ 9 (-Ix^^tL^o 

AW 1: (g+tr) tanfl U± 

AW 2 : g • s i n 0 £>o (g+tr) s i n 0 
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61T 

AW1 : g • t a n 0 J£A _b 
AW 2 : g • s i n e £A± 
[0 16 2] 

.fcfttf, E«8« J: ■ S^«!flCS:aS£^*J» 

i^^Itm^o Sfc, S^KJHV^nSMRSt 

f ^ ^ t I ti^ t fco t M R ii^ 

tl/:l^fcoTk MR*T-<a!Rffi<^ffi*6*fi^B^ 

[0 16 3] »#*2<Z>#93fcJ:fttf* MRil 1 

KffloftBttDIt <&WRH g i . E^*M& 
SXmin i<Z>B8fi*S:Tm< Xmin <Tm+gtU^5 

[0 16 4] »##9<D#WKJ:*Ui* 

[0 16 5] oojsi^^inti, JSflT* 

[Ell ] l <7)^SMi:i§I^fV ^ ^8 

[12] iaasii<as«K*r ffim^^o 

[El 4] mm&^y K<^E»»##^&*i-Elo 

[EI 5] Pl»«^s/ KtwfcttSMRai^rt^ffi^^ 

[[26] ishb^ v Y<on^\t^^mo 
[ei 8 ] isiaft-^y Kos4« ^mm 0 

[i9] ISIK^y K^*3it5i?n^o^O«*^i 

[Ell 0] K(3i3tta^««iS:J5< Lfci 

[El 1 1 ] y Kl^v^if c^cDffl^ t 

[El 1 2 ] *^P^cO^2^^ffi0iJiw^^^^7 ?: V 
Sg«<a»ffl$»rB5«5S;eio 



[Ell 3] **eBa?ffi3<OHlSe!II^S««x^^^ 

[Ei 1 4 ] i^iasai-fcttas^fs-s-^^w^^y k 

[Ell 5] P13ga^*3*t5S*ff-&^^^«tE«ffl 

[Ell 6] *|BMc6ft 4 <7?|llte0iJ^ffi SKft-r-f 

[Eii 7] jfcKw<om5<DmMm\z&Z)mH7 t '( 

[Ell 8] ^7-Y^o3t»«ric**i"ft | JffiBlo 

[EI 1 9 ] BS^y KSr»«c-fSffli!i^^K^*i£<7? 

[El 2 0] ttfS^y K&«tti-5»»^<0«fP**<a 
g'J o m SrKW -t- 5 fc ^ Elo 
[El 2 1 ] v KSr^tti-Sffltt^-^SM^ffi^ 

$ b(-g'Joc?ijs:SfteBi-sfc»^ig 0 

[El 2 2] *7>f ytSKj^irK^ y K^^b 

[EI2 3] ^^^^tSB^tl^y Kir^«a-&to 
[El 2 4] ^irlBtfi^ira^y Kfc^ffl^fc 

[ El 2 5 ] lgSft^=-5fe«S^«^— y KSB i: * ^ Sc® 
[El 2 6 ] KSBi-r -<^^*BB 

[ El 2 7 ] ffi»^5fe«Som^ ^ K8B 1 7*4 * ? 

[ ei 2 8 ] mw)^9c^<om^ y YUb-Tj 

[El 2 9] KS^y KSrSft-fSaih^giJcDWIS:^ 

i-0. 

[El 3 0] BSfil^s/ KSr^i-SfflWjT-^S b.t-S'J^ 

[El 3 1 ] »±^7>f ^t#ttfftffl»^i:^»fP* 
«6OJ5'J^0i]S:IftMi-*fc*^Ho 
[E13 2] 

[El 3 3 ] mfbT-t-^^^c^M^^ KSt^tw 
Ho 

[H3 4] Stt^oJSItSftfcB^y KS:««t7 f -f 
Elo 

[i35l *«W^>I 6 ^HSMI^ff 58«f ^ ^ 
[El 3 7 ] ra*lSW(O»f^J0B3aS:ttM-r5fcft^Blo 
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[03 8] SrtJjlLtr— -^**i"S^* ro <tfcO0iJS: 
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